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ABSTARCT 
 
 
 
Conductive nanocomposite of polystyrene/polypyrole/montmorillonite was 
prepared by melt-mixing method. Polystyrene properties improved by adding conductive 
filler (PPy) and also clay (MMT). This nanocomposite is conductive and the electrical, 
thermal and mechanical properties also improved. Firstly, the conductive polypyrrole 
(PPy) was synthesized via the chemical polymerization method. Fourier transform 
infrared spectrometry (FTIR) and scanning electron microscopy (SEM) were used to 
determine the functional group and the particle size of PPy. Later, the PPy at different 
weight ratios namely 5, 10, 15 and 20 wt. % were mixed with polystyrene (PS) and 
montmorillonite (MMT) to produce conductive nanocomposite. Finally, the 
nanocomposite was compression moulded into a thin sheet for further characterizations 
and testing. X-ray diffraction (XRD) results showed that the polymer chains were 
intercalated between the MMT galleries while the thermal gravimetric analysis (TGA) 
had proven that the incorporation of PPy into nanocomposite improved the thermal 
stability of sample. The tensile test results revealed that by increasing the amount of PPy 
would enhance the strength and the stiffness of the nanocomposite. Meanwhile, by 
increasing the weight percentage of PPy, the conductivity values of samples were also 
increased. The nanocomposite PS/PPy/MMT which was prepared in this work has wide 
range of applications in solar cells, batteries, diodes, membranes and supercapacitors. 
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ABSTRAK 
 
 
 
Nanokomposit berkonduktif polistirena/polipirola/montmorilonite telah disediakan 
menggunakan kaedah campuran lebur. Pertamanya, polipirola berkonduktif (PPy) telah 
disintesiskan menggunakan kaedah pempolimeran kimia. Spektrometer inframerah (FTIR) dan 
mikroskopi imbasan elektron (SEM) telah digunakan untuk menentukan kumpulan berfungsi dan 
saiz partikel PPy. Kemudiannya, PPy pada nisbah berat yang berbeza iaitu 5, 10, 15, dan 20 wt% 
telah dicampurkan dengan polistirena(PS) dan montmorilonit (MMT) untuk menghasilkan 
nanokomposit berkonduktif. Akhirnya, nanokomposit telah diacu mampatkan kapada kepingan 
nipis untuk pencirian dan ujian selanjutnya. Keputusan pembelauan sinar-X telah menunjukkan 
rantai polimer terinterkalasi diantara galeri MMT, manakala analisis gravimetrik haba (TGA) 
telah membuktikan penggabungan PPy ke dalam nanokomposit telah memperbaiki kestabilan 
terma sampel. Keputusan ujian tegangan telah mendedahkan dengan meningkat kan amaun PPy 
akan menambahkan kekuatan dan kekakuan nanokomposit. Sementara itu, dengan meningkat 
kan peratusan berat PPy, nilai kekonduksian sampel juga meningkat. Nanokomposit 
PS/PPy/MMT yang telah disediakan dalam kerja ini mempunyai kegunaan yang luas dalam sel 
solar, bateri, diod, membran dan superkapasitor.  
 
